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Clean Copy of the Pending Claims 



An electrochemical cell, which comprises: 

a) an anode; 

b) a cathode of a first fluorinated carbon of a 
first energy density and a first rate capability and a 
second cathode active material of a second energy density 
and a second rate capability, wherein the first energy 
density of the first fluorinated carbon is greater than 
the second energy density while the first rate capability 
is less than the second rate capability of the second 
cathode active material; 

c) a cathode current collector comprising spaced 
apart major sides with the first fluorinated carbon 
positioned proximate one of the major sides and the 
second cathode active material proximate the other major 
side; and 

d) an electrolyte comprising at least one solvent 
for activating the anode and the cathode, wherein the 
fluorinated carbon is characterized as having been 
synthesized from a fibrous carbonaceous material having 
sufficient spacing between graphite layers to 
substantially restrict expansion due to solvent co- 
intercalation . 



2. The electrochemical cell of claim 1 wherein the cell 
is dischargeable at a current pulse of at least about 
15 . 0 mA/cm 2 
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Petrochemical cell of claim 1 "herein the 
3 . The electrochem £ib rous 

£luorinat ea — ;:: £aoe area 0£ ^ 

carbonaceous material has a 
than about 250 m 2 /g. 

.„„, C ell o£ claim 1 wherein the 
4 . Th e £rom the fibrous 

£1 uorinated carbon synth ^ ^ ^ 
carbonaceous material has P 
of le ss than about 15 l m>. 

• , cell ot claim 1 wherein the 
5 . *e electrochemical ceU ^ £iMMs 

£1 uorinated carbon ^"'f size surf ace area 

carbonaceous material has a particle 
percent of less than about 3 . 5 . 

The electrochemical cell o. Claim ---- 

£lu orinated carbon o£ about «« 
carbonaceous material has 
to about 656°C. 

„ v»l cell of claim 1 wherein the 

■> ■ *" electrochemica ^ ^ ^ 

carbonaceous - te " al an ^al ring layered 

consisting of carbon fibers ^ ^ Qnly 

structure having with a radial layered 

on the «o..-»c-«.^ nber sur£ace wich expo sed 

rfr:;rmicir:withe,o S edgra P hite 

crystallite edges. 
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8. The electrochemical cell of claim 1 wherein the 
second cathode active material is selected from the group 
consisting of silver vanadium oxide, copper silver 
vanadium oxide, V 2 0 5 , Mn0 2 , LiCo0 2 , LiNi0 2 , LiMn0 2/ CuO, 
TiS, CuS, FeS, FeS 2 , copper vanadium oxide, and mixtures 
thereof . 



9. The electrochemical cell of claim 1 wherein the 
cathode has the configuration: SVO/current . 
collector/CF x /current collector/SVO . 

10. The electrochemical cell of claim 1 wherein the 
cathode has the configuration: SVO/current 
collector/SVO/CF x /SVO/current collector/SVO . 

11. The electrochemical cell of claim 1 wherein the 
anode is lithium and the cathode has the configuration: 
SVO/current collector/CF x , with the SVO facing the 
lithium anode. 

12. The electrochemical cell of claim 1 wherein the 
first cathode active material is sandwiched between a 
first and second current collectors with the second 
cathode active material contacting the first and second 
current collectors opposite the first cathode active 
material . 

13 . The electrochemical cell of claim 12 wherein the 
first and second current collectors are titanium having a 
coating selected from the group consisting of 

graphite /carbon material, iridium, iridium oxide and 
platinum provided thereon. 
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14. The electrochemical cell of claim 1 wherein the 
anode is lithium, the first cathode active material is 
CF X/ the second cathode active material is SVO and the 
cathode current collector is titanium or aluminum. 



15. The electrochemical cell of claim 1 wherein the 
first fluorinated carbon is blended with the second 
cathode active material. 

16. The electrochemical cell of claim 1 wherein the 
electrolyte has a first solvent selected from an ester, a 
linear ether, a cyclic ether, a dialkyl carbonate, and 
mixtures thereof, and a second solvent selected from a 
cyclic carbonate, a cyclic ester, a cyclic amide, and 
mixtures thereof. 



17 . The electrochemical cell of claim 16 wherein the 
first solvent is selected from the group consisting of 
tetrahydrofuran, methyl acetate, diglyme, trigylme, 
tetragylme, dimethyl carbonate, 1, 2-dimethoxye thane, 1,2- 
diethoxye thane, 1-ethoxy, 2-methoxyethane, ethyl methyl 
carbonate, methyl propyl carbonate, ethyl propyl 
carbonate, diethyl carbonate, dipropyl carbonate, and 
mixtures thereof, and the second solvent is selected from 
the group consisting of propylene carbonate, ethylene 
carbonate, butylene carbonate, acetonitrile, dimethyl 
sulfoxide, dimethyl formamide, dimethyl acetamide, 
y-valerolac tone , y-butyrolac tone , N-me thy 1 -pyrrol idinone , 
and mixtures thereof. 
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. -.al cell of claim 1 including a 
18 . The e-c-o-- 1 c ^ ^^^^^ o£ LipF6 , 

Uthium salt se.c^ ^ ^ LiGaCl4 , 

Li C(S0 2 CF 3 )3- LiN(S0 2 CF 3 ) 2 , andm ixtures 

t'co.F LiB(C 6 H 5 )4, LlCF 3 bU 3 , 
Li0 2 CCF 3 , LiSOsF, 

thereof . 

• ,.11 of claim 1 wherein the 
19 . The electrochemica c in 

electrolyte is 0.8M to pylene carbonate and 

a 50:50 mixture, by volume, of pr 
1 , 2 -dime thoxye thane . 

a) a uthium =athoae active Mterial of 

b) a cathode of a f ^ 

C.—^^^ active material selected 
collectors with » ^ ^0,, 

£ro m the group consists of SV ^ ^ ^ 

Li Co0 2 , LiNi0 2 , LUBC. CU0„ . anfl 

Hereof, contacting the lit 
and mixtures thereo oa thode active 

current collectors oppose the 

material; and at ^ one s olvent 

c) an electrode ^ tein the 

£or activating the anode — having been 

i ^ i o characterized <*© 

£lu orinated carbon s ceQUS Mte rial havmg 

synthesized from a fibro ^ 

. - carina between grapnite 
sufficient spacing solvent co- 

• iiv restrict expansion due t 
substantially resti 

intercalation. 

v -r»l cell of claim 20 wherein the 
21 The electrochemical cell 
curr ent collectors are of titanium. 
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22. A method for powering an implantable medical device, 
comprising the steps of: 

a) providing the medical device; 

b) providing an electrochemical cell comprising 
the steps of: 

i) providing an anode of an alkali metal; 

ii) providing a cathode of CF X as a first 
cathode active material of a first energy 
density and a first rate capability 
sandwiched between first and second 
current collectors with a second cathode 
active material of a second energy density 
and a second rate capability, wherein the 
first energy density of the CF X is greater 
than the second energy density while the 
first rate capability is less than the 
second rate capability of the second 
cathode active material; and 

iii) activating the anode and cathode with an 
electrolyte comprising at least one 
solvent, wherein the fluorinated carbon is 
characterized as having been synthesized 
from a fibrous carbonaceous material 
having sufficient spacing between graphite 
layers to substantially restrict expansion 
due to solvent co-intercalation; and 

c) electrically connecting the electrochemical 
cell to the medical device. 



» 
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23 . The method of claim 22 including discharging the 
cell to provide a current pulse of at least about 15.0 
mA/cm 2 . 



24. The method of claim 22 including providing the 
fluorinated carbon synthesized from the fibrous 
carbonaceous material having a BET surface area of 
greater than about 250 m 2 /g. 

25. The method of claim 22 including providing the 
fluorinated carbon synthesized from the fibrous 
carbonaceous material having a particle size volume 
percent of less than about 15 nm. 

26. The method of claim 22 including providing the 
fluorinated carbon synthesized from the fibrous 
carbonaceous material having a particle size surface area 
percent of less than about 3.5. 

27 . The method of claim 22 including providing the 
fluorinated carbon synthesized from the fibrous 
carbonaceous material having a DTA exotherm of about 
652°C to about 656°C. 



28. The method of claim 22 including selecting the 
second cathode active material from the group consisting 
of silver vanadium oxide, copper silver vanadium oxide, 
V 2 0 5 , Mn0 2/ LiCo0 2/ LiNi0 2 , LiMn0 2/ CuO, TiS, CuS, FeS, 
FeS 2/ copper vanadium oxide, and mixtures thereof. 
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is lithium, 

thod of claim * in ^ an °" t L second 

»■ ThS ^ I active material is CP, and 
the first cathode act 
cathode active materral 

. 22 Eluding providing the 
30 . «thod of ^ ms sVC/current 

^ " «ent collector,^. 
collector/CF«/ cu 

. 22 incl uding providing the 
31 The method of cla« tion: sv0/c urrent 

-.,-.» i— ng P-iding the anode 
32 Tbe method or cl«- » configuration-. 
£ Uthi» and the cath-e h Lsw£acingthe 

S v0/cnrrent collector 
lithium anode. 



